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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a small-sized directional coupler with 
less insertion loss where a main line and a sub line have a sufficient 
self inductance. 

SOLUTION: Conductor patterns 2a, 3a for the main line and the sub line 
are formed on an upper side of an insulating board 1 by a method 
employing the photolithography technology. The main line conductor 
pattern 2a and the sub line conductor pattern 3a are formed in spiral 
while being located in parallel. In order to decrease the main line self 
inductance more than the sub line self inductance, the line width of the 
sub line conductor pattern 3a is selected narrower than the line width 
of the main line conductor pattern 2a. More concretely the line width of 
the sub line conductor pattern 3a is selected to be 50% or over and 90% 
or below of the line width of the main line conductor pattern 2a. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The directional coupler characterized by having been arranged 
on the same flat surface as the principal ray way where a RF signal is 
transmitted, and said principal ray way, having had the subtrack 
combined in electromagnetism in an opposite part with said principal ray 
way, and making the self-inductance value of said principal ray way 
lower than the self-inductance value of said subtrack. 

[Claim 2] The directional coupler according to claim 1 which carries out 
the laminating of said principal ray way and the subtrack which have 
been arranged on the same flat surface on both sides of an insulator 
layer, and is characterized by connecting with a serial electrically 
through the beer hall which established subtracks in the principal ray 



way list of each class at said insulator layer, respectively. 
[Claim 3] The directional coupler according to claim 1 or 2 
characterized by having set the electrode thickness of said principal 
ray way as 5 micrometers or more, and setting the ratio of the electrode 
thickness of said principal ray way and subtrack as 2:1 while making 
track width of face of said subtrack narrower than the track width of 
face of said principal ray way. 

[Claim 4] The directional coupler according to claim 1 or 2 
characterized by making track width of face of said subtrack into 90% or 
less of the track width of face of said principal ray way 50% or more. 
[Claim 5] The directional coupler characterized by having carried out 
the laminating on both sides of the insulator layer between the 
principal ray way where a RF signal is transmitted, and said principal 
ray way, having had the subtrack combined in electromagnetism in an 
opposite part with said principal ray way, and having set up more 
narrowly than the track width of face of said principal ray way the 
track width of face of said subtrack, and making the self-inductance 
value of said principal ray way lower than the self-inductance value of 
said subtrack. 

[Claim 6] The directional coupler according to claim 5 with which a 
grand electrode is characterized by the thing of said principal ray way 
or said subtrack for which any one track is countered on both sides of 
an insulator layer at least. 

[Claim 7] The directional coupler according to claim 2 to 6 
characterized by forming said principal ray way and said subtrack by the 
photolithography method using photosensitive conductive paste, and 
forming said insulator layer by the photolithography method using a 
photosensitive glass paste. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the directional 
coupler used for a directional coupler, especially mobile communication 
equipment, etc. 
[0002] 

[Description of the Prior Art] Conventionally, as a directional coupler, 
lambda/4 track is formed on a ceramic substrate at 2 parallel, and the 
thing which comes to connect the both ends of each track (a principal 
ray way and subtrack) with an external electrode is known. However, if 
the pattern formation field of a ceramic substrate becomes small with 
the miniaturization of a directional coupler, it will become difficult 
to form two straight-line-like tracks parallel in this field. Therefore, 
the track was made into the shape of a meandering configuration or a 
spiral type, and the device which forms a track in a small pattern 
formation field has been taken. Especially, a spiral-type-like track can 
acquire an equivalent self-inductance value in short track length as 
compared with the track of a straight-line configuration. 
[0003] Moreover, there is the so-called side edge mold structure which 
arranges a principal ray way and a subtrack as mentioned above as 
combination structure of a principal ray way and a subtrack so that a 
coplanar (the same layer) may be adjoined. Or there is the so-called 
broadside mold structure which arranges a principal ray way and a 
subtrack on both sides of an insulator layer. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the 
miniaturization of a directional coupler progresses further, a pattern 
formation field will be reduced further. Therefore, it becomes difficult 
to form a principal ray way and a subtrack with a required self- 
inductance value in few of the field. When a subtrack cannot acquire 
sufficient self-inductance value especially, there is a problem that the 
isolation of a directional coupler worsens. 

[0005] Moreover, in order to secure a required self-inductance value, 
even if it only makes thin track width of face of a principal ray way 
and a subtrack, the increment in resistance of a track is caused and it 
becomes the increment in the transmission loss of a signal. This is the 
problem which cannot be disregarded for mobile communication equipment, 
especially the communication equipment of a cell drive in order to cause 
increase of power consumption. 



[0006] Then, the purpose of this invention has an insertion loss in 
offering few small directional couplers while a principal ray way and a 
subtrack have sufficient self-inductance value. 
[0007] 

[Means for Solving the Problem and its Function] In order to attain the 
above purpose, the directional coupler concerning this invention is 
arranged on the same flat surface as the principal ray way where a RF 
signal is transmitted, and a principal ray way, is equipped with the 
subtrack combined in electromagnetism in an opposite part with a 
principal ray way, and is characterized by making the self-inductance 
value of a principal ray way lower than the self-inductance value of a 
subtrack. Track width of face of for example, a subtrack is made 
narrower than the track width of face of a principal ray way as 
structure which makes the self-inductance value of a principal ray way 
lower than the self-inductance value of a subtrack here. More 
specifically, the track width of face of a subtrack is set 50% or more 
to 90% or less of the track width of face of a principal ray way. 
[0008] A big self-inductance value is secured because the subtrack which 
needs a big self-inductance value narrows track width of face relatively 
by the above configuration. On the other hand, the resistance of a track 
is small held down because the principal ray way which does not need a 
big self-inductance value as compared with a subtrack makes track width 
of face large relatively. At this time, by setting the electrode 
thickness of a principal ray way as 5 micrometers or more, and setting 
the ratio of the electrode thickness of a principal ray way and a 
subtrack as 2:1, it becomes small the combined-resistance high-priced of 
a principal ray way and a subtrack, and the transmission loss of a 
signal is suppressed. 

[0009] Moreover, the directional coupler of multilayer structure is 
obtained by carrying out the laminating of the principal ray way and the 
subtrack which have been arranged on the same flat surface on both sides 
of an insulator layer, and connecting with a serial electrically through 
the beer hall which established subtracks in the principal ray way list 
of each class at the insulator layer, respectively. Since this 
directional coupler can lengthen each track length of a principal ray 
way and a subtrack, in a high frequency band, higher degree of coupling 
is acquired and degree of coupling sufficient also in a low frequency 
band is acquired. 

[0010] Moreover, the directional coupler concerning this invention is 
characterized by having carried out the laminating on both sides of the 
insulator layer between the principal ray way where a RF signal is 



transmitted, and the principal ray way, having had the subtrack combined 
in electromagnetism in an opposite part with a principal ray way, and 
having set up the track width of face of a subtrack more narrowly than 
the track width of face of a principal ray way, and making the self- 
inductance value of a principal ray way lower than the self-inductance 
value of a subtrack. The thing of a principal ray way or a subtrack for 
which the grand electrode has countered any one track on both sides of 
an insulator layer at least is desirable here. Thereby, the so-called 
directional coupler of broadside mold structure is obtained. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
directional coupler concerning this invention is explained with 
reference to an attached drawing with the manufacture approach. 
[0012] After grinding the top face of the insulating substrate 1 so that 
it may become a smooth field as shown in [1st operation gestalt, drawing 
1 - drawing 6 ] drawing 1 , conductor pattern 2for principal ray ways a, 
conductor pattern 3for subtracks a, and the leader ways 5 and 6 are 
formed in the top face of the insulating substrate 1 by the thin film 
forming methods, such as thick film printing or sputtering, and vacuum 
evaporationo. 

[0013] The thin film forming method is an approach explained below. 
After forming the conductive film with comparatively thin thickness by 
sputtering, vacuum evaporationo, etc. all over the abbreviation for the 
top face of the insulating substrate 1, photoresist film (for example, 
photopolymer film etc.) is formed in the whole abbreviation for the 
conductive film by the spin coat or printing. Next, the mask film with 
which the predetermined image pattern was formed in the top face of the 
photoresist film is put, and the part of a request of the photoresist 
film is stiffened by the approach of irradiating ultraviolet rays etc. 
Next, after leaving the hardened part and removing the photoresist film, 
the exposed conductive film of a part is removed by etching, and the 
conductors (the object for principal ray ways, conductor patterns 2a and 
3a for subtracks, etc. ) of a desired pattern configuration are formed. 
Then, the hardened photoresist film is removed. And in the approach 
using such so-called photolithography technique, well-known methods of 
construction, such as the wet etching method, the dry etching method, 
the lift-off method, an additive process, and a semiadditive process, 
are adopted suitably. 

[0014] Furthermore, the approach of applying photosensitive conductive 
paste to the top face of the insulating substrate 1, and putting the 
mask film with which the after that predetermined image pattern was 



formed, exposing, and developing as another thin film forming method, 
may be used. If photosensitive conductive paste is used especially, in 
the condition that the thickness of the conductive film is thick, micro 
processing becomes possible and low loss can be secured in operation of 
this invention. Moreover, since spacing between tracks can be narrowed, 
there is also an advantage with the highly acquirable degree of coupling 
between tracks. 

[0015] Moreover, thick film printing is the approach of forming the 
conductors of the pattern configuration of a thick request of thickness 
(the object for principal ray ways, conductor patterns 2a and 3a for 
subtracks, etc. ) in the top face of the insulating substrate 1 which 
applied the conductive paste from the screen version and was exposed 
from opening of the screen version comparatively, after putting the 
screen version equipped with opening with a desired pattern 
configuration on the top face of the insulating substrate 1. 
[0016] conductor pattern 2a for principal ray ways and conductor pattern 
3a for subtracks are formed in the shape of a spiral type in the same 
winding direction if it puts in another way — in the condition of 
having run parallel to. And in order to make the self-inductance value 
La of the below-mentioned principal ray way 2 lower than the self- 
inductance value Lb of the subtrack 3, the track width of face of 
conductor pattern 3a for subtracks is set up more narrowly than the 
track width of face of conductor pattern 2a for principal ray ways. More 
specifically, it is desirable to set the track width of face of 
conductor pattern 3a for subtracks 50% or more to 90% or less of the 
track width of face of conductor pattern 2a for principal ray ways. Also 
in the object for principal ray ways and the conductor patterns 2a and 
3a for subtracks which this prepared in few pattern formation fields, 
large isolation can be taken and pattern arrangement on the insulating 
substrate 1 can be made the optimal. Consequently, a property can be 
raised, without expanding the size of a directional coupler. 
[0017] Here, the self-inductance value when designing, as it became on 
which the directional coupler of a **** 1 operation gestalt and the 
directional coupler of each other for the same frequency bands are made 
[ value ] equal, and each self-inductance value of a principal ray way 
and a subtrack spreads the track width of face of the object for 
principal ray ways and the conductor pattern for subtracks for them like 
before temporarily in abbreviation etc. is set to Lo. To this inductance 
value Lo, the **** 1 operation gestalt was designed so that the 
following relational expression (l) or either of (2) might be 
materialized between the self-inductance value La of the principal ray 



way 2, and the self-inductance value Lb of the subtrack 3. 
[0018] La<Lb=Lo — (1) 
La=Lo<Lb — (2) 

[0019] In the case of relational expression (1), track width of face of 
conductor pattern 3a for subtracks is made equal to the track width of 
face of the conductor pattern for tracks of the conventional directional 
coupler, and it makes track width of face of conductor pattern 2a for 
principal ray ways thicker than the track width of face of the conductor 
pattern for tracks of the conventional directional coupler. On the other 
hand, in the case of relational expression (2), track width of face of 
conductor pattern 2a for principal ray ways is made equal to the track 
width of face of the conductor pattern for tracks of the conventional 
directional coupler, and it makes track width of face of conductor 
pattern 3a for subtracks thinner than the track width of face of the 
conductor pattern for tracks of the conventional directional coupler. 
[0020] Moreover, in order to make higher the self-inductance value Lb of 
the subtrack 3, conductor pattern 3a for subtracks is running parallel 
to the location of the outside approach of conductor pattern 2a for 
principal ray ways. 

[0021] Furthermore, electrode thickness of conductor pattern 2a for 
principal ray ways is set to 5 micrometers or more, and it was made for 
the ratio of the electrode thickness of conductor pattern 2a for 
principal ray ways and conductor pattern 3a for subtracks to be set to 
2^1 with a **** 1 operation gestalt. That is, it is because the power of 
the RF signal which spreads the principal ray way 2 is larger than the 
power of the RF signal which spreads the subtrack 3. This becomes small 
the combined-resistance high-priced of the principal ray way 2 and the 
subtrack 3, and the transmission loss of a signal can be suppressed more. 
[0022] The end was connected to conductor pattern 2a for principal ray 
ways, and the other end has exposed the leader way 5 to the side by the 
side of the back at the left end of the insulating substrate 1. The end 
was connected to conductor pattern 3a for subtracks, and the other end 
has exposed the leader way 6 to the side of the near side at the left 
end of the insulating substrate 1. 

[0023] As an ingredient of the insulating substrate 1, glass, 
crystallized glass, an alumina, a ferrite, Si, and Si02 grade are used. 
As an ingredient of the leader ways 5 and 6, conductive ingredients, 
such as Ag, Ag-Pd, and Cu, nickel, aluminum, are used for the object for 
principal ray ways and the conductor patterns 2a and 3a for subtracks, 
and a list. 

[0024] Next, as shown in drawing 2 , the insulator layer 10 with 



Openings 10a and 10b is formed. That is, a liquefied insulating 
ingredient is applied, dried and calcinated by the spin coat or printing 
all over the top face of the insulating substrate 1, and the insulator 
layer 10 is formed. For example, photosensitive polyimide resin, a 
photosensitive glass paste, etc. are used for an insulating ingredient. 
If usual polyimide resin and a usual glass paste are used, in order to 
process it into a desired pattern, it is necessary to form a resist 
layer and to process this resist layer. However, if photosensitive 
polyimide resin and a photosensitive glass paste are used, since the 
photosensitive ingredient applied completely is processible directly, 
the process of resist spreading and resist exfoliation can be skipped, 
and it becomes an efficient processing process. 

[0025] Next, the mask film with which the predetermined image pattern 
was formed in the top face of the insulator layer 10 is put, and the 
part of a request of the insulator layer 10 is stiffened by the approach 
of irradiating ultraviolet rays etc. Next, a part for the non-hard spot 
of the insulator layer 10 is removed, and Openings 10a and 10b are 
formed. The end section 22 of spiral-type-like conductor pattern 2a for 
principal ray ways is exposed to opening 10a. The end section 23 of 
spiral-type-like conductor pattern 3a for subtracks is exposed to 
opening 10b. 

[0026] Next, as shown in drawing 3 , conductor pattern 2b for principal 
ray ways, conductor pattern 3for subtracks b, and the leader ways 15 and 
16 are formed by the thin film forming methods, such as thick film 
printing or sputtering, and vacuum evaporationo, like the case where 
conductor pattern 2for principal ray ways a etc. is formed. The openings 
10a and 10b of the insulator layer 10 are filled up with a conductive 
ingredient, and it considers as beer halls 28 and 29. 
[0027] It connects with the edge 22 of conductor pattern 2a for 
principal ray ways electrically through a beer hall 28 at a serial, and 
conductor pattern 2b for principal ray ways constitutes the principal 
ray way 2. It connects with the edge 23 of conductor pattern 3a for 
subtracks electrically through a beer hall 29 at a serial, and conductor 
pattern 3b for subtracks constitutes the subtrack 3. The conductor 
patterns 3a and 3b for subtracks are correct in the thickness direction 
of the insulator layer 10 in **** at conductor pattern 2a for principal 
ray ways, 2b, and a list, respectively. The end was connected to 
conductor pattern 2b for principal ray ways, and the other end has 
exposed the leader way 15 to the side by the side of the back at the 
right end of the insulating substrate 1. The end was connected to 
conductor pattern 3b for subtracks, and the other end has exposed the 



leader way 16 to the side of the near side at the right end of the 
insulating substrate 1. 

[0028] Next, as shown in drawing 4 , a liquefied insulating ingredient 
is applied, dried and calcinated by the spin coat or printing all over 
the top-face side of the insulating substrate 1, and it considers as the 
insulator layer 10 which -ed **(ed) the object for principal ray ways 
and conductor pattern 2b for subtracks, 3b, and the leader ways 15 and 
16. Then, the grand electrode of extensive area is formed in the 
inferior surface of tongue of the insulating substrate 1 if needed. 
[0029] Next, the 1/0 external electrodes 31, 32, 33, and 34 are formed 
in the back side of the insulating substrate 1, and the lateral portion 
of a near side, respectively. It connected with the leader way 5 
electrically, and the input external electrode 31 has connected the 
output external electrode 32 to it electrically on the leader way 15. 
Similarly, it connected with the leader way 6 electrically, and the 
input external electrode 33 has connected the output external electrode 
34 to it electrically on the leader way 16. Apply conductive pastes, 
such as Ag, Ag-Pd, Cu, NiCr, NiCu, and nickel, and it was able to be 
burned upwards, and metal membranes, such as nickel, Sn, and Sn-Pb, are 
formed by wet electrolysis plating, and the external electrodes 31-34 
are formed of sputtering, vacuum evaporationo, etc. 
[0030] In this way, the principal ray way 2 and the subtrack 3 are 
carrying out Rhine association of the directional coupler 39 of the 
acquired stripline mold structure in electromagnetism in the part which 
has countered on the same flat surface. The subtrack 3 can take out the 
output proportional to the power of the RF signal which spreads the 
principal ray way 2. 

[0031] And the subtrack 3 which needs a big self-inductance value can 
secure a big self-inductance value by narrowing track width of face 
relatively. Consequently, the directional coupler 39 with big isolation 
can be obtained. The isolation property (continuous-line 41 reference) 
of a directional coupler 39 is shown in drawing 5 . In drawing 5 , the 
isolation property (dotted-line 44 reference) of the conventional 
directional coupler is also collectively indicated for a comparison. And 
as compared with the subtrack 3, the principal ray way 2 which does not 
need a big self-inductance value can hold down the resistance of a track 
small by making track width of face large relatively. Therefore, the 
insertion loss of a directional coupler 39 can be made low (see the 
insertion-loss property displayed as the continuous line 42 in drawing 
5 ), and power consumption, such as mobile communication equipment of a 
cell drive, can be stopped. 



[0032] Moreover, since a directional coupler 39 is not the structure 
which has arranged the principal ray way and the subtrack in a different 
layer on both sides of an insulator layer, dispersion in the property 
resulting from an alignment gap, thickness dispersion of a layer 
insulation body whorl, etc. which are generated between layers does not 
produce it. 

[0033] In addition, it cannot be overemphasized that it may be made one 
layer or the directional coupler 39 of a **** 1 operation gestalt may be 
made into three or more layers if needed although the object for 
principal ray ways and the conductor pattern layer for subtracks which 
were arranged on the same flat surface are a two-layer thing. If it is 
made the multilayer structure more than two-layer, while being able to 
lengthen the track length of the principal ray way 2 and the subtrack 3 
and being able to acquire high degree of coupling in a high frequency 
band, degree of coupling sufficient also in a low frequency band can be 
acquired (see the degree-of-coupling property displayed as the 
continuous line 43 in drawing 5 ). 

[0034] Moreover, drawing 6 is a graph which shows the ratio of a 
subtrack / principal ray way, and the relation of isolation. From 
drawing 6 , if the track width of face of a subtrack is set to 90% or 
less of the track width of face of a principal ray way, it can check 
that the effectiveness of the improvement in an isolation property goes 
up. In addition, it is because the resistance of a subtrack increases 
and it becomes impossible to disregard the transmission loss of a signal, 
when the thing with desirable setting the track width of face of a 
subtrack to 50% or more of the track width of face of a principal ray 
way makes track width of face of a subtrack not much narrow. 
[0035] The 2nd operation gestalt of [the 2nd operation gestalt, drawing 
7 , and drawing 8 ] explains the so-called directional coupler of 
broadside mold structure. 

[0036] As shown in drawing 7 , a directional coupler 51 arranges the 
ceramic green sheet 60 for protection to a top and the down side, 
carries out the laminating of the insulating ceramic green sheet 60 
which formed the principal ray way 52, the subtrack 53, and the grand 
electrodes 54 and 55 in the front face, respectively to them, and comes 
to calcinate it to them, respectively. 

[0037] Both ends 52a and 52b have exposed the principal ray way 52 to 
right and left of the side by the side of the back of a green sheet 60, 
respectively. Both ends 53a and 53b have exposed the subtrack 53 to 
right and left of the side of the near side of a green sheet 60, 
respectively. And in order to make the self-inductance value La of the 



principal ray way 52 lower than the self-inductance value Lb of the 
subtrack 53, the track width of face of the subtrack 53 is set up more 
narrowly than the track width of face of the principal ray way 52. More 
specifically, it is desirable to set the track width of face of the 
subtrack 53 50% or more to 90% or less of the track width of face of the 
principal ray way 52. 

[0038] The principal ray way 52 and the subtrack 53 are carrying out 
Rhine association in electromagnetism in the part of the straight-line 
configuration which has countered on both sides of the ceramic green 
sheet 60 in between. The grand electrodes 54 and 55 carry out the 
principal ray way 52 and the subtrack 53 in between, and are arranged at 
a top and the bottom. These principal ray way 52 grade is formed by the 
thin film forming methods (the photolithography method), such as thick 
film printing or sputtering, and vacuum evaporationo. 
[0039] The green sheet 60 which consists of the above configuration is 
accumulated, and let it be a layered product to being calcinated in one. 
As shown in drawing 8 , the grand external electrodes 65 and 66 are 
formed in the edge surface part of this layered product at the 1/0 
external electrodes 61 and 62 of the principal ray way 52, the 1/0 
external electrodes 63 and 64 of the subtrack 53, and a list. The 1/0 
external electrodes 61 and 62 are electrically connected to the edges 
52a and 52b of the principal ray way 52, respectively. The 1/0 external 
electrodes 63 and 64 are electrically connected to the edges 53a and 53b 
of the subtrack 53, respectively. The grand external electrodes 65 and 
66 are connected to the grand electrodes 54 and 55. This directional 
coupler 51 does so the same operation effectiveness as the directional 
coupler 39 of said 1st operation gestalt. 

[0040] operation gestalt] besides [ — in addition, the directional 
coupler concerning this invention is not limited to said operation 
gestalt, within the limits of the summary, can be boiled variously and 
can be changed. 

[0041] Although said operation gestalt makes the case from an individual 
an example and being explained, when mass-producing, the approach of 
manufacturing in the state of the mother substrate (wafer) equipped with 
two or more directional couplers, and starting for every product size 
with methods of construction, such as dicing, a scribe break, and laser, 
by the final process is effective. 

[0042] Furthermore, a directional coupler may be constituted by forming 
a principal ray way and a subtrack directly on the printed circuit board 
in which the circuit pattern is formed. Moreover, the configuration of a 
principal ray way and a subtrack may be arbitrary, and may be a 



meandering configuration etc. besides the shape of a spiral type of said 

operation gestalt, or a straight-line configuration. 

[0043] 

[Effect of the Invention] An insertion loss can be made low while big 
isolation is obtained, since according to this invention the principal 
ray way and the subtrack joined together in electromagnetism in the part 
which has countered on the same flat surface and made the self- 
inductance value of a principal ray way lower than the self-inductance 
value of a subtrack so that clearly from the above explanation. A 
property can be raised also in the principal ray way and the subtrack 
which were established in few pattern formation fields by making track 
width of face of a subtrack into 90% or less of the track width of face 
of a principal ray way 50% or more especially, without being able to 
take large isolation and expanding the size of a directional coupler. 
[0044] Moreover, in the so-called directional coupler of broadside mold 
structure, while a principal ray way and a subtrack have sufficient 
self-inductance value by setting up the track width of face of a 
subtrack more narrowly than the track width of face of a principal ray 
way, and making the self-inductance value of a principal ray way lower 
than the self-inductance value of a subtrack, a directional coupler with 
them can be obtained. [ there are few insertion losses and small ] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the 1st operation gestalt of 
the directional coupler concerning this invention. 
[Drawing 2] The perspective view showing the manufacture procedure 
following drawing 1 . 



[Drawing 3] The perspective view showing the manufacture procedure 
following drawing 2 . 

[Drawing 4] The perspective view showing the manufacture procedure 
following drawing 3 . 

[Drawing 5] The graph which shows the isolation property, insertion-loss 
property, and degree-of-coupling property of the directional coupler 
shown in drawing 4 . 

[Drawing 6] The graph which shows the ratio of a subtrack / principal 
ray way, and the relation of isolation. 

[Drawing 7] The decomposition perspective view showing the configuration 
of the 2nd operation gestalt of the directional coupler concerning this 
invention. 

[Drawing 8] The appearance perspective view of the directional coupler 
shown in drawing 7 . 
[Description of Notations] 

1 — Insulating substrate 

2 — Principal ray way 

2a, 2b — Conductor pattern for principal ray ways 

3 — Subtrack 

3a, 3b — Conductor pattern for subtracks 

10 — Insulator layer 

28 29 — Beer hall 

39 — Directional coupler 

51 — Directional coupler 

52 — Principal ray way 

53 — Subtrack 

54 55 — Grand electrode 
60 — Ceramic green sheet 
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Lt, ±jfegft 5 2 £0 @ 3>f >9 9 9 yXfL a SrIlJfIff-& 

M5 3 0»KIMB;ft*£Klft5 2 0f«ffMIi 9 

n 5 2 cOiKHHicO 5 0 %JSLh 9 0 %&T £MX£th Z t 
ifiUFt U\ 

[0038] ±*R»5 2 fcK8Sl&5 3ii s -fe^ 5 

aWTWWlWfc: 5 >f y*S-£ LT^4 . ^5 y Ktl 5 
4 , 5 5tt, :feRS&5 2AtnmR»5 3 £HfcLT_tffl 
StfTMfcEtt&frO**. itLfe±4iS&5 2^{i. J? 

mmm$> 4 wi . tj t - y 9 u y ?\ aMreoawsfts 

[00 3 9] JEUiOflltK**^** ->->-— b6 0 



2^AtfJ*^gP«ffi6 1,62. BB6R5 3fl>Affl:*JJt- 
gpmffi6 3,64. M^t >- K?hSPmffi6 5 , 6 

btmm^tL^. AmMmmme i , 6 2 ^ti^ 

tl±M& 5 2 (7)SgP 5 2a, 52b t«MS^t»M§n 

t ^ 4 . a myi^hgpmffi 6 3, 64(4. ^ti^timmn 

5 3£DS§E5 3a, 5 3 b fc«StWfcfiBRS*lf V^4 . 
^7yWICti6 5, 6 611 ^7>Fti54, 5 
5tfS^§^T^4„ £<7):frfatt*S-£«5 Hi, ItriBH 
1 StM^B<036rmiBS-&«3 9 fc RaofffflS&S^^ 

4„ 

[0040] mnmm&mi *ts, *^t«4*i6i 
[0041] mmm&mim&nM&iMizLxmffl 

[0042]?^ 73[*]tt*S-^S4, Ullfl^^-y^ 
[0043] 

05 0%lik±9 0%}?Xrb~t&Zt<,z£ 0. flfc&^t:? 
^/l^-ya A^ <«;t , ?j &ttm&& 

^■>fxtjfcw&ifc*<, #tt^r&i±§-ii-4it^ 

"C* 4 . 

[0044] iJt, U^47"a- K-^^f KffiH^co^r 

i 0 m< m& l . ^ . ±au»o i a-f ^ y^i 
S'ji^s&o i E>r y r ^ ^ y xffi i 9 <s < 4 ; 1 1 i 
0 s ±«waijqBi6B**-HWr § a-f y ^ ^ y ^re^ 

Sr#4 i i: & 4 . 
[0HWfg#^fU0J!] 

[01] *iffiB(cfl54*isifMS^«^)is 1 mmmmz^ 

[02] HitaK<IBt¥**^r«aH. 

[ 0 3 ] 0 2 tsR < sit^ji^ ^-tmmm. 

[ 04 ] 0 3 (2K< «Jt#«*Sr«PfffiH. 



(6) 002-280810 ( P20 0 2-280 8 1 OA) 



[05] H4fc^L3t*ftttl&^«<or>f VWyay 3-ffl 

*H£, ff A«^»-t£&iaS-^JK#tt £^^7 7. 3a, 
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